The blood -brain barrier (BBB) has been modeled in vitro in a number of species, including rat, cow and human. Coculture of multiple cell types is required for the correct expression of tight junction proteins by microvascular brain endothelial cells (MBEC). Markers of inflammation, especially MHC-II, and cell adhesion molecules, such as VCAM-1, are not expressed on the luminal surface of the barrier under resting conditions. The rhesus macaque model has been used to study early events of HIV-neuropathogenesis in vivo, but a suitable in vitro model has not been available for detailed mechanistic studies. Here we describe an in vitro rhesus macaque blood -brain barrier that utilizes autologous MBEC and astrocytes. We believe that this model is highly relevant for examining immunological events at the bloodbrain barrier and demonstrate its potential usefulness for examining early events in AIDS neuropathogenesis. D
Introduction
Neurological disease is a common side effect of AIDS. The clinical syndrome, referred to as AIDS dementia complex, is mirrored in the SIV-macaque model of AIDS, and is characterized by perivascular accumulations of macrophages and the presence of virus within the brain. In the absence of in vivo data for early HIV infection, the macaque model has proved invaluable (Persidsky et al., 1995; Wykrzykowska et al., 1998; Zink et al., 1998) . In vitro models have been developed using human endothelial cells derived from a variety of tissues which allows modeling of early time points in the neuropathogenesis of AIDS (Collins et al., 2000; Persidsky and Gendelman, 1997; Shaw and Greig, 1999) . Because these models are used for the initial stages of disease, and the ability to obtain brain tissue soon after HIV infection is severely limited, there can be no direct correlation between in vitro and in vivo conditions. Some of these in vitro models are as simple as a monolayer of endothelial cells cultured on either glass coverslips or tissue culture plastic (Dorovini-Zis et al., 1991; Omari and Dorovini-Zis, 2001; Strelow et al., 1998) . Others extend to cultures under flow conditions using astrocytes cocultured with microvascular brain endothelial cells (MBEC) (Janigro et al., 1998) . While useful, many of these models use brain cells derived from different species (Janigro et al., 1998) and thus their relevance is questionable, particularly with regard to experiments examining cell-to-cell interactions and immune effects of the barrier. While inbred rodents have been used to construct acceptable models of the blood -brain barrier (BBB) (Stanness et al., 1999) , none of these models use autologous MBEC and astrocytes from a species suitable for the study of AIDS neuropathogenesis. Models have been constructed using human-derived tissue, but few are optimal for modeling the BBB: some use cells from the same individual (Hurwitz et al., 1993) , but most models do not use brainderived cells to model the BBB (Weiss et al., 1998) .
We have developed a rhesus macaque BBB in vitro using autologous MBEC and astrocytes. We describe in detail the isolation and culture of each cell type, and its integration into the in vitro model of the BBB. Data derived using this 0165-5728/02/$ -see front matter D 2002 Elsevier Science B.V. All rights reserved. PII: S 0 1 6 5 -5 7 2 8 ( 0 2 ) 0 0 2 5 6 -4
